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INTE-% : 
LABEL = 041172-49 SP 15325 
09-NOV-72 02:13:37 

43.835 LIVE SECONDS 

ELEM 
MGK 
SIK 
K K- • 
CAK 
MNK 
FEK 

TOTAL 

CPS 
39.991 

211.269 
- 0.̂ 4T1 • 
69.237 
0.388 

47.451 

WT % 
ELEM 
9.485 

28.181 
0 ."0 91' 
8.805 
0.071 
8.017 

WT % 
OXIDE 
15.727 
60.290 
0.110 

12.320 
0.Q92 

11.462 

100.000 

USED PEIF: USER 

0 B — N O V — 0 - 4 0 2 
R R T E : = 9 0 C R : 
F S = 1 0 8 ' ? ' ^ 
R = 0 - 4 ± I T ' S — - 4 3 

13 = 59 

1 0 S ' ? ' 
S P 1 5 

S U P E R 
TIME: = 
P R S T = 

Q U R N T 
-4 -4 L_ s E: C 

2 0 0 L _ S E C 

SiKcx 

CrKcx ^FeKc 
i Ktx n^hKoic" 
. , • • . . ••• I 

1 T 'G N T 
'4:00 6.00 

2.SSKEO 

Uc: 
8.00 

10eV/ch R 

• ttttJmSfB. 

E D R X 



I I J I I I I I ] CZD CZl UCC} CCJ CCC c 

Si02 
AI2Q3 
T i02 

Gr203 
Fe{total)0 

MgO 
MhO 
GaO 

Na2Q 
K20 

Total 

Wt Percent 
60^291.-, 

• ' ' Q . . rZ 

0. : y ' 

.Q ' ...: 
11i462 y: 
15.727 • 
0^092: 
12.32 

0 
0 : n .: 

100.001 

S i + C ^ 
Al+3 
1:1+4 
C/+3 
Fe+3 
;Mg+2. 
Fe+2: 
Mh+2; 
Ga+2 
Na+ 
K+ 

iOns 
8.0005 

•. 0:0000 
. o;oo.oo 

0.0000 
: 0:0309 

3:3048 
: 1.3:492 
:: 0:0536 
. 1.8721. 

O.OOOO 
0.0516 

Excess 

Ts i te 
, 8:0000 
-0.0000 
:0.0000 

Tsite 

• Leftovei-

0.0000 
0.0000 

0:0000 

Cs i te 

0.0000 
0.0309 
3.3048 
1.3492 
0.0536 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 

0.0000 
0.0000 

0.0000 

B site 

1.8721 
O.OOOO 

B.site 

Leftover 

0.0000 
0.0000 

0 

A s i t e 

0.0000 
0;0516 

A site 

Leftover 
i 

' i 

L 
1'. 

'i 

0.0000 
:.0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(GavNa)@B 

Na@B 
Ga@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
Calcic Amphibole 

041172-49-15325 

Satisfied ;Cbhditions 
1.87 (CaiNa)@B >= 1 and Na@B < 0.5 
0.00. Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.87 {Mg/(Mg+Fe2))>= 0.5 
0.05 Si > 7.5 
0.71 (Mg/(Mg+Fe2))< 0.9 
8.00 

4.7386 
94.7713 

1.8721 
93.6074 

0.0516 0.0000 

Mineral Analvsis Program (Version 5;0) 



J L J L J L L_J L C_Ci 

ACTINOLITE 
[ 1 2 2 ] 

i X u J i l i t 

File Edit Tools- Area Fourier' CIP ELD PhlDO Statistics Calculate Options Window -Help 

Neg# J997 Job# 041172-60 

%:v,̂  

P X 

f I - . itr~i 

0 

' • • if.' ^ ' j i * . 

„ .•,::i''i.'*TO-Si,''ik»S"' ' I" ' "" 

' C t - • 

H.- »aB.t-

fe->,':/s^-,j:'w:,3-:;;..s-^ •-eg 

J 

J 

• Lattice =--

Refls h k 

r i f T - f r 
r2Jo~ fT" 
f" 3[T~ ff" f7 Unbend 

gg 'Phase idehtincatiphlf^p 

3 = 

b= 
V= 

NR: 

4 
2 

56. 

: 

5455 
9343 
422 

i 

- Lattice 1 • 

U J0 2427„1/'A±jT5' Z 

V J0 4091-1/A±!?5' X 

U'VJ123 58 • '± jFe 

7 matches (5 phases) • 

* 5l2i_J Save j 

Display — 

r Map 

P" Shape 

P Zoom^ 

P ZoomY 

Lattice 2 Ĵ ,-

U 

V • -iLNOgi 1/A±|2-n ^,' 

U'Vp^'Sn,* ± j20 

r2 I'll'UUU * + p r 

D> 

Clear list Clos'e 

#frf"014112G)Y=205 , ' ' [Ready 

• jastart l lJ [13 ̂  ^ a l l ' jglHo... | " ^ Home j - H Jobs | EJFrm... 

0 - 1 » 3 J 2 -2 -5 C-11 -6 -2 ] 0.288 0.000 0.00B 

Rot inol l te 

2 0 - 1 ' , ,0 
0 . - 1 . . ;0 i -2, l 2..r : 2 

Latt Ice=MonooUruc, Base-centered (C) 

2 2 [ -2 4 -4 ] , 0.551 0.003 0.006 

Enst.'Hyp Pbca 
} 1 3 -2 5 

-t : Latt Ice=HeKagonal , Smple CP) 
.-4 1 C 5 11 19] 0.377 0.003 0.005 

Pyroptibi 11 l t e 
0 - 1 , ' 2 1 

! Lat t tce=Tr ic l in IC , Sinple CP) 
3 -1 C 5 -2 - n 0.179 0".002 0.005 

Hornbtende : Latt icerMonocl inic , Base-centered tC) 
2 0 ' - l - 0 - 2 2 C 2 4 4] 0.392 0.'003'0.002' 
2 0 - 1 0 2 2 C -2 4 -4 ] 0.392 9.003 0.-002 

Flnorth l te 
0 - 1 3 

; Latt ice=TricI in ic , Sinple tP)^ 
-2 -5 C- l l -6 -2 ] 0.288 0'.000 0.005 

IMlcr. iCRI... ^MS... gJAdo i ^ l ^ < f e ^ 11,23AM 

- • . . . : . . . . - . t t ' iu . . . -
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J I I L I I L I I J L J L 

Si02 
AI203 
T i 0 2 

Cr203 
Fe{total)0 

MgO 

Mho 
CaO 
Na20 
K20 

Total 

WtPercent 
56.3'1 , 
3:06 

0 : 
.0 . . 

.15.1 : 
. 13:85 

0 
10.92 ' 
0.62 
0.15 

100.01 

Si+4: 
Al+3 
Ti+4 
Gr+3 : 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
ea+2 
Na+ 
K+ 

ions 
7.8819 
0.5048 

.• t);oooo 
0.0000 
0:2227 
2.8901 
1.5199 
o:oooo 
1.6375 
0.1682 
0:0268 

Excess 

Ts i te 
7.8819 
0.1181 
0.0000 

Tsite 

Leftover 

0.3866 
0.0000 

0.3866 

Cs i te 

0.0000 
0.2227 
2.8901 
1.5006 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0:0194 
0.0000 

0.0194 

Bs i te 

1.6375 
0.1682 

B site 

Leftover 

0.0000 
0.0000 

0 

A s i t e 

0.0000 
0.0268 

Asite 

•Leftover 
> 

i 

I 0.0000 
; 0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
{Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
IVIg/(Mg+Fe2) 

Si 

none 
Total 8 
VoFill 100 

actinolite 
none 
Calcic Amphibole 

041172-50-732 

Satisfied Condit ions 
1,81 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.17 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.64 (Mg/(Mg+Fe2))>= 0.5 
0.03 Si > 7.5 
0.66 (Mg/(Mg+Fe2))< 0.9 
7.88 

5.0000 
100 

1.8058 
90.2887 

0.0268 . 0.0000 

Mineral Analvsis Program (Version 5.0) 
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Sample 041172-94 
Neg #1220 

ACTINOLITE 
[413] 
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. i r i iAO) 
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I I H CZD [ZC] c u 

Si02 
Ai203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
GaO 
Na20 
K20 

Total 

Wt Percent 
56.5 
2.34 

0 
0 
12 

17.05 
0 

11.89 
0 

0.23. 

100.01 

Si+4 
Al+3 
Ti+4 
Gr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ga+2 
Na+ 
K+ 

Ions 
7.7953 
0.3805 
0.0000 
0.0000 
0.4360 
3.5070 
0.8999 
0.0000 
1.7575 
0.0000 
0.0405 

Excess 

Tsite 
7.7953 
0.2047 
0.0000 

Tsite 

Leftover 

0.1758 
0.0000 

0.1758 

Cslte 

0.0000 
0.4360 
3.5070 
0.8812 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0187 
0.0000 

0.0187 

Bsite 

1.7575 
0.0000 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asite 

0.0000 
0.0405 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ga,Na)@B 

Na@B 
Ga@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none. 
Total 8 
VoFill 100 

actinolite 
none 
Calcic Amphibole 

041172-94-904 

Satisfied Conditions 
1.76 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.76 (Mg/(Mg+Fe2))>= 0.5 
0.04 Si > 7.5 
0.80 (Mg/(Mg+Fe2))< 0.9 
7.80 

5.0000 
100 

1.7575 
87.8738 

0.0405 0.0000 

Mineral Analvsis Program fVersion 5.0) 
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ACTINOLITE 
[7-10] 

••|File:K:!Edi^?::tools-;,;jftre^',: ' f j o t x ^ - yPPyMp : - f^IDO^tat ist icf ?.!jCaicyke^^-^C^^ k^z^^irtdm.yj^^ 
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:py§\)af^e:. 

:^!-ZpprTK' 

fe/2pori* 

s;Lattice':1;'5 

ĝ 
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;! iS-'Ui:: •: • Vt CSbne..,axesl. U^Uerr lUerr • ̂ Uerr;. ,;' 

fict i nd t:i,te; . . ;,, Lat ' t iceit lbnoc.i. iniC;,;,. Bas^TceritefedV^CC)' i " ' 

'ê Cr̂ ê ccĵ iiteCiiî ceeĉ  
0. Z .-,7. -1 • 03 0.059- 0.003-0.002.• tr-
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INTE-% : 
LABEL = 041174-05 15364 
15-NOV-72 00:16:46 

25.234 LIVE SECONDS 

ELEM 
NAK 
MGK 
ALK 
SIK 
CAK 
CRK 
MNK 
FEK 

TOTAL 

CPS 
0.832 
97.8 82 
1.863 

389.113 
156.018 
0.793 
2.180 
62.455 

WT % 
ELEM 
0.215 
11.956 
0.137 

26.731 
10.219 
0.072 
0.206 
5.434 

WT % 
OXIDE 
0.290 
19.8-24 
0.258 

57.188 
14.298 
0.106 
0.266 
7.769 

100.000 

u 

] 
] 
] 

USED PEIF: USER 

l ^ — N O V —0-4 0 0 
RRTE:= SSCR 
R S = 1 1 3 B x ^ 
R = 0 - 4 1 lT'-4 — 0 5 

= ll" : 2 1 
B 

1 1 3 S 
1 5 3 6 - 4 

S U R E R 
T I M E = 
R R S T -= 

Q U R N T 
2 5 L _ S E : C 

e 0 0 L S E : c 

SiK cx 

] 
] 

CrKcx .FeKcx 
— T i n K « ~ ~ — 

2 .00 
2 0 C N T 

4C;00' 6 .00: 
e 3 K E: V 

8:; 00 
10eV/ch R 

•na/^ausM 

E D R X 



J I I I ! L J L I I L I ) 

Si02 
A;I2Q3 
Ti02 

Gir203 
, ;Fe{t6tal)0 

:: MgO ; 
MnO 
Gap 

Na20 
K2Q 

Total 

Wt Percieht 

•57:z\88':.y 
0:258-;; 

o- . 
0:106 ;:: 

' . .7.769 , 
; 19:824 • 
, 0.266. 

m 2 9 8 
0:29^. -

- o ; : ; - : 

99i999 

e • ' •• 

Si+4 
Al+3 
Ti+4 
Gr+3 
F^+3; 
Mg+2 
Fe+2 ,C . 
Mh+2 
Ca+2 
Na+ 
K + -

ions 
7:8830 
0:0419 

, 0.0000 
• oioi^:6 

0^0081; 
:4-0738 
0:8865 

. . :0';0311 
2.1115 

i;0:0776 

;go.oooo 
EXCESS' 

T site 
7.8830 

:o;04T9 
0.0000 

• Tsite 

Leftover 

0.0000 
0.0000 

0.0000 

G site 

0.0116 
0.0081 
4.0738 

. 0.8865 
0:0200 

. 

Csite 

Leftover 

0.0000 
.0:0000 
O.QOOO 

0;0000 

o.oim 

0.0110 

B site 

1.9890 
0.0000 

Bsite 

Leftover 

.0.1225 
0;07^75 

0.2000089 

A site 

0;0775 
0.0000 

. A site 

Leftover 

: . 0:0000 

. :o:o:ooo 
0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
6a@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

none 
Total 7.9249 
VoFill 99.062 

actinolite 
none 
CalcicAmphibole 

041174-05-15364 

Satisfied. Cohditions 
1.99 (Ca,Na)@B >= 1 arid Na@B < 0.5 
0.00 Cai@B:>= 1.5 and {Na,K)@A< 0.5 
1.99 (Mg/(Mg+Fe2))>= 0:5 
0:08 S i>7 :5 
0.82 (Mg/(Mg+Fe2))< 0.9 

5.0000 
100 

1.9890 
99.4482 

0.0775 0.0000 

Si 7.88 

Mineral Analvsis Program (Version 5.0) 



c c: C_D z J L 

ACTINOLITE 
[ 1 - 1 1 ] 

, File Edit Tools Area Fourier CIP ELD PhlDO Statistics Calculate Options Window Help 
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- n X 
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tf 
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mhAiS\y - -JIMM;;- •. 
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C2J0~", f l " 
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Refine I C Auto fT; Cent. 

r Map 

p Shape 

P Zoorr^ 

IT ZoomY 

-Lat 

v 

U'V 

ice 1 
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07 
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Z 

Z 

• 

Iv* Marks 
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Find 1 Save^t j 
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^-\r2 )3LiU00 
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V A t 2-U' Z 
t I . t ^ 

1/A+ 2-Q''X. 
, " i i 

- ± 2 U - ' ' 

• . + : o ' * ' 

'W-

Clear list Close 

ilJ J - • - - HA 

1 1 0 " l -1 - 2 C' 2 -2 ' 23 0.160 0.''000 0.000 ' 

I ;U1 u r CZone aKes3 U'-Uerr Uerr 'Uerr 

Act inol l t e 
11-1 0 

: Latt i'ce=Monocl in ic , Ba'se-c'entered (C). 
1' 1 -2 'C"-2 -2 -23 0.399 0.000 0.003'•-'- . 

1- .1: ;0 ' :. l:i,-lL-2 'C';:2 -2. 23 0.-399 0.000s0i003' 

Ferrof ic tnI l te : Lattice=Monoclinic , Base-oentered (C)' 
I ' - l ' V ' 1 1 -2 C -2 -2 -23 0.230 0.001 0.002 ' 

' 1 1 0 1 -1 -2 C 2 -2 23 0'.230 0:001-0.002 

Hornblende : Latt ioe=f1onocl in ic , Base-centered (C) 
• l ' - l ' ' - 0 1 1 -2 [ - 2 ' - 2 -23 0:220,0.000 0.000 ~ 
l ' ' l 0 1 -1 -2 C 2 -2" 23 0.220 0.000 0:080 

>;gEl Start IMicrosoft Word 

•|Readi) 

SJMSN Hotmail - Message',?. 

Edenite ; Latt ice=f1onocl in ic , Base-centered (C) 
- 1 - 1 0 1 1 -2-'C -2 -2 -23 0.160 0.000^0.000- ' - " 

1 I f 0 ' 1 c-1 - 2 C • 2 -2 '23 0.160 0 .000 ,0! 0 0 0 ' . . , ' 
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1 
-2 2 — N O V — 0-4 2 2 
R R T E = e C R 
' R S = 2e2'P-^ 

: 5 3 = 2 2 S U R E : 
B T I M E 

2e2'F' R R S T 
S R 1 5 3 S 9 

R Q U R N T 
= 2 S L _ S E : C 
== 2 0 0 L _ S E : C 

1 

J 

1 

1 
_l 

2.00 
0 C N 

MnKa 
i Ko<~Cr KK Fe Kcx' 

4 .00 6 . 0 0 ' 
0 . 0 0 K E V 

iUte 
•8r00-

10eV/ch R EDRX 

INTE-% : 
LABEL = 041174-08 SP 15369 
23-NOV-72 22:55:48 

25.605 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
CAK 
MNK 
FEK 

TOTAL 

CPS 
14.763 
3.866 
91.349 
34.641 
0.781 
18.121 

WT % 
ELEM 
8.023 
1.262 

27.921 
10.095 
0.328 
7.015 

WT % 
OXIDE 
13.303 
2.385 
59.733 
14.125 
0.424 
10.030 

100.000 

USED PEIF: USER 



J L J I I I I J L J L J L 1 I 

Si02 
AI203 
Ti02 

er203. 
Fe(total)0 

M&O 
Mnp 
CaO 
Na20 
K20 

Total 

WtPercerit 
59^33 '•'} 
,2:385. y . 

0 
0 , . 

10.03. : . 
.131303 
:'0i424: y 

14^125.;.^ 
0' 

:"-o-: :; 

100 

Si+4: 
Ai+a 
Ti+4 
Gr+S 
Fe+3 
Mg+2C, 
Fe+2y 
Mri+2, ; ; 
Ca+2 
Na+ 
K+C-.. 

ions 
: SiOOOO 
. 0.4064 
... 0:0000 

0.0000 
^0.0233 

; .2:7757 
1:.-1694 

> 0:0784 
. .2.:11'56 

0:0000 
.,0:0000 
Excess 

T site 

;8.'oo00 
.0.0000 
.0:0000 

Tsite 

Leftpyer 

0.4064 
OiOOOO 

0.4064 

Csite 

0.0000 
0.0233 
.2.7757 
1.1694: 
0.0784 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0:0000 
0.0000 

0.0000 

B site 

2..0GOO 
0:0000 

B site 

Leftover 

0.1156 
0.0000 

0.1156312 

Asite 

0.0000 
0.0000 

Asite 

Leftover 

•1 

:: 

0.0000 
•0.0000 

0 

Prefix 
Nanfie 

Modifier 
Group 

Sample # 

Values 
(ea,Na)@B 

Na(gB 
Ca@B 

(Naik)@A 
Mg/(Mg+Fe2) 

Si 

none 
actino 
none 

Total 8 
%Fill 100 

lite 

Calcic Amphibole 

041174-08-15369 

Satisfied Conditions 
2.00 (Ca,Naj@B>i 1 and Na@B < 0.5 
0.00 Ca@B>= 1.5 and (Na,K)@A < 0.5 
2.00 (Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7:5 
0.70 (Mg/(Mg+Fe2))< 0.9 
8:00 

4.4531 
89.0616 

2.0000 
100 

0.0000 0.0000 

MineralAnalvsis Program (Version 5.0) 



I I 

ACTINOLITE 
[5-1-2] 

Fife Edit'VTools^^ Area Tourler ^Glpfll^D WlbVv Statistics, GSicuÎ V 
i^SX^^l l^ i i l 

jl274.TIF= - i200ki50b>i8 (1:2} \ 

1 r 

î  inTxi -„aif:mim4M'-

Neg# J1274 Job# 04<I174-26 
.±1 L-rtt 

u n *19^ -

» 1 " J . 11» *• 

h 4 
r r r r 
I I (^ l l tbrr 

^isplay 

F^^Sfiape 

M'-2o(lrr*< 

rf#/rfii 
P^M^rks 

Phase Identincation f rom d-spacing ( j l i274;t i i f J Jllasjll 

r 
fvi *̂  -* *̂  ^ r 

|u i^1'iA+p*'x 

•vjn 1 • *^+r' * 
2'jdJlllJL ''^'-fciro 

'clarNt tUffio^se 11 jl-̂ CIose"! 

0.092 0.002 0.004 

( File : TisIrtagesSNikon Can Pics^ED patternssTIFF Inages 
p 

! Ul Ul CZone aHes3 U^Uerr Uerr Uerr 

: Lattlce=MonoclInic , Base-centered (C) 
1 S 0 C S -1 -23 0.050 0.002 0.005 
1-5 0 C -5 -1 23 0.050 0.002 0.005 

Lattlce=Monoci in i c . Base-centered (C) 

093 0.000 0.006 
0 - 2 1 !1 E 13 C E - 1 -23 U. 093 0.000 0.006 

• ^ ^ r r i l 0 2 1 1 -5 0 C -5 -1 23 0.093 

— — Hornblende i Lattloc=MonoclInlc , 
0 - 2 1 
0 2 1 

i ^ S t a r t l ,1 33 j g d l * ' 3 ' ' ' * ll A3-'-'>f'F-sut:'||Cl^CPI5P2 1 ! t | J A « B I 

Base-centered tC) 
1 5 0 C 5-1-23 0.092 0.002 0.004 
1-5 0 C -5 -1 23 0.092 0.002 0.004 

iKaWl!K!fiSaBm'EHGffir..3'3SBffiESliB3^WaTTrj:[rai-' 



^ - • ^y t t - r - t ^ i - . . C:.-\r\::tyi;jtt-:-. 

iM 

; i i t i l 

• • • • I > ; . i : i -



J L J L J L 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
55.71 
3.71 

0 
0 

14.6 
14.84 

0 
10.96 

0 
0.18 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.7227 
0.6061 
0.0000 
0.0000 
0.6244 
3.0669 
0.9985 
0.0000 
1.6277 
0.0000 
0.0318 

Excess 

Tslte 
7.7227 
0.2773 
0.0000 

T site 

Leftover 

0.3288 
0.0000 

0.3288 

Csite 

0.0000 
0.6244 
3.0669 
0.9800 
0.0000 

C site 

Leftover 

0.0000 
0.0000 
0.0000 
0.0185 
0.0000 

0.0185 

Bslte 

1.6277 
0.0000 

B site 

Leftover 

0.0000 
0.0000 

0 

Asite 

0.0000 
0.0318 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

none. 
actinolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

5.0000 
100 

1.6277 
81.3836 

0.0318 0.0000 

Sample* 041174-26-933 

Values Satisfied Conditions 
(Ca,Na)@B 1.63 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.63 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.03 Si > 7.5 
Mg/(Mg+Fe2) 0.75 (Mg/(Mg+Fe2))< 0.9 

Si 7.72 

Mineral Analvsis Program (Version 5.0) 



J L J L J I I I I U ^CC] CCJ CCC CCC CCJ c c c UCC 

ACTINOLITE 
[101] 



INTE-% 
LABEL 
16-OCT 

20. 

ELEM 
MGK 
ALK 
SIK 
CAK 
MNK 
FEK 

TOTAL 

; 
= 0411888--23 7/6 
-72 20:46:35 
757 LIVE 

CPS 
23.703 
4.336 

155.418 
69.615 
1.060 

67.592 

USED PEIF: USER 

SECONDS 

WT % 
ELEM 
6.708 
0.737 

24.737 
10.564 
0.232 
13.626 

15222 

WT % 
OXIDE 
11.122 
1.393 

52.922 
14.781 
0.300 

19.482 

100.000 

15 —OCT —0-4 SBr-^T-sl^ SURE 
RRTE:= 123CRS TIME 
FS= 3-45^ 3^5 RRST 
R =0-4HQSQ —23 T^G 15222 

R Q U R N T 
= 2 1 L S E C 
= 2 0 0 L S E C 

SiKc 

2.00 
2 C N T 

4.00 6.00 
1 , 0 - 4 K E V 

8.00 
10eV/ch R E D R X 



J L I I L 

Si02 
AI203 
Ti02, 

Cr203 
Fe(total)0 

MgO 
MriO 
CaO 
Na20 
K20 

Total 

VytPercent 
52:922 : 
1.393 ., 

0 
.0 

19.482, 
11.122 

0.3 
14.781 
, 0 

0 

100 

Si+4 
Al+3 
Ti+4 
Gr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7:7369 
0.2400 
:o:oooo 
0:0000 
0.0214 
2.4240 
2.3578 
0.0371 
2.3150 
0.0000 
0.0000 

Excess 

Tsite 
7.7369 

. 0.2400 
0.0000 

T site 

Leftover 

0.0000 
0.0000 

0.0000 

Csite 

O.OOOO 
0.0214 
2.4240 
2.3578 
0.0371 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

B site 

2.0000 
0.0000 

Bsite 

Leftover 

0.3150 
0.0000 

0.3150362 

Asite 

0.0000 
0.0000 

A site 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

{Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 7.9769 
%Fill 99.712 

actinolite 
none 
Calcic Amphibole 

041188-23-7-6 

Satisfied Conditions 
2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ga@B >= 1.5 and (Na,K)@A < 0.5 
2.00 {Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7.5 
0.51 {Mg/(Mg+Fe2))< 0.9 
7.74 

4.8404 
96.808 

2.0000 
100 

0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 



D CZ! 

ACTINOLITE 
[5 14 ] 

SMBiS4'i'r.,M-i y-
File Edit Tools Area Fourier • CIP ao-PhlDO-"Statistics"-"Calculate Options Window Help " • ' 

K532 | * i i i i i ) i ! i 

Neg#5322 Job# 041188-38 
Fiber 7/ i 

! ! * ' • J i ' 

'iSi 

.'A 

^ # 1(435,615) Y=225 . ^ ^ ^ 

M s t a r t j j j [ 1 3 ' ^ m S |j|«gCRISP2.1 

iSf3^" 
Laltice-

Refls 'h 
r ifr;, jo^ 

(^•3[r7; ' [ r " . r? Unbend 

jReFBielP AuloP Cent 

-Display— 
n Map 
F Siiape' 
p ZooirX 
p ZoomY 

Sjlixji 
i . 

a= 5.149S 
b= 3.556S 
y=70.185 
NR= . 

' [^<^hmatirm— 

Pl Marks 
I 

Phase Identif ication rroni d-spacing (53 

p Lattice 2 'p pLatt 

U 

y 

U'V 

ce1-= 

|0 2064 VA 

0 2990 1/A 

|l09 82* i 

t | l 8 X 

t 1'8 Z 

joi • 

^ I B matches (3 phases' 
• - i f . 

- - Find I 

U Joi6b4-1/A±|2F Z 

V )0 299n'VA±f2i3',% 

U'V I'l 09 82 • ±|2tr* 

-["̂ 2 booiiT* " + p ^ * 

Save... Clear list Close I 

0 4 1 C - 5 1 - 4 ] 0.069 0.003 0.003 -n 

Ready • 

Iwl Microsoft 

; F i l e : T:\Inage5sritkon Can'Pics^ED patternsNTIFF Inages j . , 

; Ul Ul [Zone aKes3 ICUerr Uerr Uerr 

net inol [ te • : Latt j.ce=Honoc t in io .Base-centered (C 

1 1 -1 0 4 1" C -5 1 -41 0.083 0.004 0.005 

finthophii 11 i t e : Latt lce=Orthorhonbic , Sinple (P) 
• ' 1 - 4 1 : 5 2 3 ] 0.070 0.002 0.002 

1 -4 -1 C -5 -2 33 0.070 0.002 0.002 
1 4 1 [ -5 2 - 3 3 0.070 0.002 0.002 
1 4 -1 C 5 - 2 -33 0.070 0.002 0.002 

lende : Latt ice=l1onocl in ic , Base-centered (C) 
-1 0 -4 1 C 5 1 43 0.069 0.003 0.003 
-1 0 4 1 C - 5 1 -43 0.069 0.003 8.003 

' :::'7i—|U>a ' i ^ ^-< j . — -T, 
AM 

file://T:/Inage5sritkon


y'-f y-'i2\iy:M"]'l'[ 

i >:. ;,„Ai.J('- J ( K 

'tiZ " 

iSi'nSQV i '^st i-.Di.irrc^ 

r" G;-—K 

I - i', it) 0; 

J ... '••" i , i ; : 

i ••;? , •' i 

i 
1 • 

t : S i i : 

n- N 
In 

j ; J.iJr-tTrT-tt ..JJ-iJ'^' • • • ^ ^ . . 

04:1 l o y 



J L J L J L J L -U C 

Si02 
AI203 
T i02 

Cr203 
Fe(t6tal)0 

MgO 
MnO 
GaO 
Na20 

K20 

Total 

WtPercent 
56.27 
0:04 

• • • 0 : : : _ . . ; 

. 0 . . . • 

9.28. 
18.87, 

0 
15:47 
0.06 
0.01 

-
100 

S IH 
Al+3 :^ 
Tl*4/^v:: 
C;r+3;:.;.;'• 
Fe+3 
Mg+i -
Fe+2 
Mn+2 
Ca+2 
Na+ : 
K+ 

ions 
7:8357 
0:0066 
0:0000 

. .O.OOOO 
0.0097 
3.9.174 
1.0698 
0.0000 
2.3079 
0:0162 
0:0018 

Excess 

Ts i te 
:7.8357 
;0,OOB6 
.0.0000 

Tsite 

Leftover 

0.0000 
0.0000 

0:0000 

Cs i te 

0:0000 
0.0097 
3.9174 
1.0698 
0.0000 

C site 

Leftover 

0.0000 
.0.0000 
0.0000 

o.oooo 
0.0000 

0.0000 

B site 

2.0000 
0.0000 

B site 

Leftover 

0:3079 
0:0162 

0.3240917 

: A s i t e 

0.0162 
0.0018 

A site 

Leftover 

• • i 

; . - ^ • • 

• ! ' • . . 

"' 
: 
0.0000 

io.oooo 
0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 7,8423 
%Fill 98.029 

actinolite 
none 
Calcic Ampii ibole 

041188-38-4-28 

Satisfied Conditions 
2.00 (Ca,Na)@B>= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
2.00 (Mg/{Mg+Fe2))>= 0.5 
0.02 Si > 7.5 
0.79 (Mg/(Mg+Fe2))< 0.9 
7.84 

4.9969 
99.9383 

2.0000 
100 

0.0180 0.0000 

Mineral Analvsis Program (Version 5.0) 



ACTINOLITE 
041188-75, Neg #J1278 

[ 5 1 0 ] 

'^'CRISPZ.l 

Flic' Edit ,.Tori- Ar72" Fiuufie'f "CII ,"ELD PhlCC;iLfdti..fV.,''Carjbrt'-np''-i^'^;; 1('•n3:^^^^e•p'-'•'•'Irr" ' ^ • 
wT^^aa®^ 

JtZ'iS'Jlf. - i2j[iihit&mH3:ii:2i, Bx>i)! tn27n. jw 

y 
e^#Jli^41188.-7J&- ( ) 

^ ) i ^ t . tH 

e 

Ja^ 
iririH 

•vy?''^j|,g^-[y;?>S^b:-'^^^^^ 

E^nnirn • Lattice=Monoolinic , Base-oentered (C) 
O U - 1 1 -5 0 C 5 1 03 0.578 0.001 0.002 
H U -1 1 5 8 ,C -5 1 03 0.570 8.001 8.082 

'|!^!^CrnsnFt''Flf^ 



,~i J. ~y I;.. 

M iii 
•_.• aii 

^ ill-
iTi 

ii i l j 
i ; C J ii .: 

• ! ? • ! ' f i ' • 

i I i \ - i 

i -Mi' lJn 



J L J L CJ 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
58.03 
2.37 

0 
0 

12.02 
15.2 

0 
11.64 
0.42 
0.31 

99.99 

Si+4 
Al+3 
TI+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

Ions 
8.0000 
0.3899 
0.0000 
0.0000 
0.0145 
3.1462 
1.3825 
0.0000 
1.7327 
0.1204 
0.0581 

Excess 

Tsite 
8.0000 
0.0000 
0.0000 

Tsite 

Leftover 

0.3899 
0.0000 

0.3899 

Csite 

0.0000 
0.0145 
3.1462 
1.3825 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

1.7327 
0.1204 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asite 

0.0000 
0.0581 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

SI 

none 
Total 8 
%Fili 100 

actinolite 
none 
Calcic Amphibole 

041188-75-947 

Satisfied Conditions 
1.85 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.12 Ca@B >= 1,5 and (Na,K)@A < 0.5 
1.73 (Mg/(Mg+Fe2))>= 0.5 
0.06 Si > 7.5 
0.69 (Mg/(Mg+Fe2))< 0.9 
8.00 

4.9331 
98.6625 

1.8531 
92.6564 

0.0581 0.0000 

Mineral Analvsis Program (Version 5.0) 



J L J L J L J I I I I 

ACTINOLITE 
Zone Axis [ 1 0 1 ] 
Philips Negative 

041188-91 Neg#5818 
^ 'CRISP2.1 

File Edit T L ' I HtKj Fnfl nr' ClP ELD F h l C ,5t3h h ' "dl jlL'tr- 'ph'T^ ' > if'5"''' P ^ ' " ' ' 

•.581 e.TIF. ̂  • 12:00k 16sieK8' ( 1 :£) it«^©Ip;«s@iii! ELS'ctr. saaO.I IF: 

r iL5>tiLe.-?a,/-^-?-:--^!—^- * - i : pu 

J i > r— ' r""^!! ^̂  * J1 IS __ * -

h F t l n e ' i r o P C e i H ^ . " |7 ( l l r i 

, " " s j l •̂  J 7 l r •••>• 

Phase Ident i f icat ion f r om d-spacing (SJBlS.tlF);-? 

v-r LaU c 

.'f.'' .IT 
1 % 

i »'r33/>-rl> ^ 2J!ii±LiiI'*'_2£i. 
1 -1 C 2 e 23 0.228 0.080 0.084 

CZone aKes3 U'-Uerr Uerr Uerr 

: LattIcerMonoclinic , Base-oentered ( 
1 1 -1 C -2 0 -23 e.285 0.001 0.885 

•WIBIWKil iMBII I IBMIwl iMi l l l lBWKilBKMIWIIIWII I 0 1 -1 -1 [ 2 0 

Hornblende : Lat t lce=l1onocl in ic , Base-centered ( 
0 - 2 8 1 1 - 1 C -2 8 -23 8.249 O.OOl 8.884 
8 2 8 1 - 1 - 1 C 2 0 23 8.249 0.001 0.084 

: La t t i ce=nonoo l in lc , Base-centered ( 
1 - 1 [ -2 8 -23 8.273 0.000 8.802 

-1 -1 C 2 8 23 8.273 0.088 8.082 

'^^j^^^]^s^^^'^^mmih: 
^ h ^ ^ ^ m ^ i ^ ^ l m ^ M ] ^ ^ ^ ^ ^ 

Edenite i Lattice=Monoclinlc , Base-centered ( 
8-2 8 1 1 -1 [ -2 8 -23 0.228 0.088 0.004 
0 2 0 1 -1 -1 C 2 8 23 0.228 0.000 8.804 



WMEDS 

THe: 041198-91,2.1 t i ^ \ ^ l c , i J ] 

Quantitative AnalysisvResults - Standardless Analysis : 
SpectrumS 041188-91-,Sra- Thu, Jan 13 2005 
EDS Parameters - lOOKV, Takeoff Angle: 38.0°, Fit Index: 7.10 
Correction: CLIFF LORIMER, Cycles: 1 

Element Line Kratio Error ZAF Weight Counts + /-

Mg 
Si 
Ca 
Fe 
Cu 
0 

Ka:EDS 0.2218 0.0061 1.0000 0.1194 
Ka:EDS 0.5380 0.0078 1.0000 0.2898 
Ka:EDS 0.1780 
Ka:EDS 0.0622 
Ka:EDS 0.0000 
(Diff.) 

0.0051 1.0000 0.0958 
0.0047 1.0000 0.0335 
0.0000* 1.0000 <0.0000 

0.4614 

2435 
9984 
3175 
916 

21007 

66 
143 
91 
69 
0 

* =< 2 Sigma 

Element 

Mg 
Si 
Ca 
Fe 

<Total> 

Atoms% 

10.44 
21.92 
5.08 
1.28 

100.00 

Compound 

MgO 
Si02 
CaO 

Fe203 

Weight% 

19.81 
61.99 
13.41 
4.79 

100.00 

Error 

1 
1 
0 
0 

±) 

01 
66 
72 
67 

Norra% 

19.81 
61.99 
13.41 
4.79 

100.00 



I I L C J C C J L CCCJ C 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
61,99 

0 
0 
0 

4,79 
19.81 

0 
13.41 

0 
0 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
8.0000 
0.0000 
0.0000 
0.0000 
0.0325 
4.0612 
0.5921 
0,0000 
2.0010 
0.0000 
0.0000 

Excess 

Tsite 
8.0000 
0.0000 
0.0000 

Tsite 

Leftover 

0.0000 
0.0000 

0.0000 

Csite 

0.0000 
0.0325 
4.0612 
0.5921 
0.0000 

Csite 

Leftover 

0.0000 
0,0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

2.0000 
0,0000 

Bsite 

Leftover 

0,0010 
0.0000 

0.0010347 

Asite 

0,0000 
0.0000 

Asite 

Leftover 

0,0000 
0,0000 

0 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

4.6857 
93.7148 

2.0000 
100 

0.0000 0.0000 

Sampled 041188-91-15669 

Values Satisfied Conditions 
(Ca,Na)@B 2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 2.00 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.00 Si > 7.5 
Mg/(Mg+Fe2) 0.87 (Mg/(Mg+Fe2))< 0.9 

Si 8.00 

Mineral Analvsis Program (Version 5.0) 



WINEDS-

-at,.....^.Li.LtM,Jli..^^;.^:jL 

FeKa, 

KM 

nth : 04119«-9|,15e7l> 

Quantitative Analysis Results - Standardless Analysis : 
SpectrumS 041188-91-15670 Thu, Jan 13 2005 
EDS Parameters - lOOKV, Takeoff Angle: 38.0°, Fit Index: 37.95 
Correction: CLIFF LORIMER, Cycles: 1 

Element 

Mg 
Al 
Si 
Ca 
Ti 
Cr 
Fe 
Cu 
0 

* =< 2 S 

Element 

Mg 
Si 
Ca 
Fe 

<Tot al> 

Line 

Ka:EDS 
Ka:EDS 
Ka:EDS 
Ka:EDS 
Ka:EDS 
Ka:EDS 
Ka:EDS 
Ka:EDS 
(Diff.) 

igma 

Atoms% 

9.86 
24.57 
0.69 
2.08 

100.00 

Kratio Error 

0.2210 0. 
0.0096 0 
0.6366 0 
0.0255 0 
0.0000 0 
0.0000 0 
0.1072 0 
0.0000 0 

Compound 

MgO 
Si02 
CaO 

Fe203 

0143 
0051* 
0197 
0070 
OOOO* 
OOOO* 
0157 
OOOO* 

ZAF 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

Weight 

0.1153 
<0.0102 
0.3320 
0.0133 

<0.0000 
<0.0000 
0.0559 

<0.0000 
0.4835 

Weight% Error ( + ) 

19 
71 
1 
8 

100 

.12 

.03 

.86 

.00 

.00 

2.37 
4.21 
0.97 
2.24 

Counts 

491 
51 

2393 
92 
57 
18 

319 
4597 

Norm% 

19.12 
71.03 
1.86 
8.00 

100.00 

+ /-

31 
27 
73 
25 
0 
0 
46 
0 



ACTINOLITE 
[ 3 - 1 0 ] 

File Edit .Tools-'Area Fourier CIP ELD PhlDO Statistics Calculate Options Window Help 

- IDI xj 

Neg#5337 Job# 041191-19 
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INTE-% : 
LABEL = 041191-19 15246 
0-2-JAN-73 14:40:15 

53.848 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK" •' 
CAK 
CRK 
MNK 
FEK 

TOTAL 

CPS 
43.177 
13.427 

200'. 025' 
79.223 
0.371 
0.353 

40.651 

WT % 
ELEM 
10.0 62 
1.8.80 

26.217 
9.900 
0.065 
0.064 
6.748 

WT % 
OXIDE 
16.68,4 
3.551 

56.088 
13.852 
0.094 
0.082 
9.648 

100.000 

USED PEIF: USER 

0 1 — j r n N — 0 5 1-4 
R R T E = 2 1 3 C R 

R = 0 - 4 1 1 3 1 — 1 9 

= - 4 0 : 3 1 
B 

10S-4 
152-4e 

S U R E R 
T I M E = 
R R S T = 

Q U R N T 
5 - 4 L B E C 

2 0 0 L _ S E C 

] 

SSQCMT 
4.00 6.00 

1 „ - P S K E V 
S.00 

10eV/ch R E D R X 



Si02 
AI203 
Ti02: 

Gr203 
Fe(fotal)0 

MgO 
MriO 
CaO 
Na20 
K20 

Total 

WtPercerit 
5 6 ; 0 8 8 : ^ 

3 :551; 
0-

0.094:*.; , 
9:648 : : 
16;684 • 
0:082 

13 :852 : : 
0 
0 

99.999 

: , , . . . . 

s \ ^ : ; 
AI+'S / 
Ti+4: 
Cr+3 
Fe+3 -y-: 
Mg+2 V 

Fe+z: : : 
Mri+2 
Ca+2 
Na+ ^ 
K+ 

i o n s , 
::7J506: 

i 0.5783 
;. :o:ooo:o: 
: 0.0103 
„:O:0MO 
•3:4371; 
1.1037 
0:0096 
2:0507 
0:0000 
0;0000 

Excess 

T site 
.•7:7506 

i:0:249^ 

.;:o.oooo 

Tsite 

Leftoyer 

0.3288 
0.0000 

. . . 
0;328ff 

C site 

0.0103 
0.0100 
3.4371 
1.1037 
0.0096 

Gsite 

Leftover 

0.0000 
0:0000 
0.0000 
0:0000 
OOOISiO 

0.0000 

Bsite 

2.G0GG 
0.0000 

Bsite 

Leftover 

0:0507 
0.0000 

0;0506769 

Asite 

0.0000: 
0.0000 

Asite 

Leftover 
• J -

4 

; 

-I 

10.0000 
: 0:0000 

0 

Pre f i x 
N a m e 

M o d i f i e r 
G r o u p 

S a m p l e # 

V a l u e s 
(Ca ,Na)@B 

N a @ B 
C a @ B 

{Na ,K )@A 
Mg/ (Mg+Fe2) 

Si 

none 
To ta l 8 
%Fi l l 100 

ac t i no l i t e 
none 
Ca lc i c A m p h i b o l e 

041191-19-15246 

Sa t i s f i ed C o n d i t i o n s 
2 .00 ; (Ca,Na)@B >= 1 a n d N a @ B < 0.5 
0.00 Ca(@B >= 1.5 a n d (Na,K)@A < 0.5 
2.00 >(Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7:5 
0.76 (Mg/ (Mg+Fe2) )< 0.9 
7.75 

4.8995 
97.9895 

2.0000 
100 

0.0000 ; 0.0000 

Minera l A n a l v s i s P r o g r a m (Ve rs ion 5.0) 
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Neg # J1078, Sample #041191-103 
ACTINOLITE 

[ 1 1 1 ] 
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INTE-% : 
LABEL = 041191-103 15400 
22-NOV-72 03:47:15 

2 0 . 0 6 1 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK-"" 
CAK 
MNK 
FEK 

CPS 
124.022 

6.779 
•'••735r9 60- • 
288.671 

1.745 
293.407 

WT % 
ELEM 
7.675 
0.252 

25.614 
9.579 
0.084 

12.933 

WT % 
OXIDE 
12.725 
0.476 

54.7 97 
13.402 
0.108 

18.491 

TOTAL 1 0 0 . Q O O . 

USED P E I F : USER 

2 1 — M O V — 0 - 4 0 3 : -4'?'= 3 2 S U R E R 
R R T E = 1 9 0 C R S X 3 : M E = 
R S = I T ' T ' S - - ^ I T ' T ' e R R S T = 
R = 0 - 4 1 1 9 1 - 1 0 3 1 5 - 4 0 0 

QURNT 
20L-SEG 

2001_SEC 

2v00 
3 - 4 C M T 

14;00 • ; .6V00- ':8v00 
2 . -4 0 K E V 10eV/ch R E D R X 



y - - ' . . • • • ' • • 

I . - ; -Sioa':;,." 
;•••' ; :AI2Q3 :.•;•,: 

Ti02 
Ci:203 

:Fe(total)0 
••.•':>MgO,.;--'^-. 

MnO 
GaO 
Na20 
K20 

Total 

WtPercerit 
.. 54.797 :. 

' 0.476-
. • • : , . ^ o - ' - • 

. , ;0' . • , ; . 

, 18.491:,,;: 
12:725 .̂ ,;, 
.0:1.08 .. 
.13.402. ; 

0 
0 

99.999 

Si+4 
Al+3 
Ti+4 
Cr+3 
F6+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ioris 
7:9081 
0:0810 

.0.0000 
: 0.0000 

.0:0201 
: 2:7378 
.2.2091 

, 0.0132 
, 2.0721 
: 0:0000 

.0.0000 
Excess 

Tsite 
; 7:9081 
0:0810 
0.0000 

Tsite 

Leftover ; 

0:0000 
O.OOQO 

•; 

o.oooo 

Csite: 

.o;oooo 
0:0201 
2:7378 
,2.209"1 
"0:0132 

Cisite. 

Leftover 

: 0:0000 
; 0:0000 

0.0000 
0:0000 
0.0000 

i 

-• 
0:0000 

Bsite 

.2.0000 
: 0:0000 

, B site 

Leftover 

0:0721 
0:0000 

0.0720902 

A site 

0.0000 
0.0000 

A site 

Leftover 
,;• 

• * 

' 
' 

. • 

, 
! 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Ampiiibole 

Total 
%Fill 

7:9891 
99.864 

4.9802 
99:6034 

2.0000 
100 

0.0000 0:0000 

S a m p l e * 041191-103-15400 

Values Satisfied Condit ions 
(Ga,Na)@B 2:00 (Ga,Na)@B >= 1 and Na@B < 0.5 

Na@!B 0.00 Ga@B^>= 1.5 and (Na,K)@A< 0:5 
Ca@B 2:00 (Mg/(Mg+Fe2))>= 0:5 

(Na;K)@A 6.00 S i > 7:5 
Mg/(Mg+Fe2) 0.55 (Mg/(Mg+Fe2))< 0.9 

Si 7;91 

Mineral Ana lvs is Program (Version 5.0) 



D CCJ CCJ 

ACTINOLITE 
[ 5 3 0 ] 

'File Edit Tools. .Area Fourier CIP ELD PhlDO Statistics Calculate Options Window 'Help -, 
iii 

"g,^ffiE^K,J^3?T^-'r,'T«*'_~ -^ KS^^i 3 * ^ -T ^ 

^- in X 
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Neg#5567; Sample* 041191-119 
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3= 5 
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CiuS 
43ia 
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^ ' J^t% 
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Latt 

U 

V 

U'V 

eel 

|p19G3 VA 

10 4200 VA 
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±fiT"% 

±10? z 

t i 0 4 / 

6 matches [3 phases) 

Find I ' 'Save 

u," 

V 

U'V 

1"2 

0 4200 

in i bO 

i50 Oun 

VA^+j^ij iXi 

VA±J2 0i%r 

; ' - i | 2 U - — 

Clear, list 

. • ' > 

1 

. .Close' * 

I 

0 0 - 1 3 E 0 C - 5 3 03 0.274 0.001,0.001 

F i l e : TiMr^ages^Hikon Can PtosNED patternsNTIFF Inages 

Ul Ul [Zone awes] U'-Uerr Uerr Uerr 

flot ino I Lte ; L a t t LcerMonqcL in LC ,̂  B̂ ^ 

0. 0 , - 1 3 5 0 C - 5 3 0 ] 0.380 0.002 0.001 -r" -

Hornblende : La t t i ce=Monoc l i n l c , Base-centered (C) 
^ 0 " 0 - 1 3 -5 0 t 5 3 0 ] 0.049 0.000 0.000 

0 0 - 1 3 5 0 [ - 5 3 0 ] 0.049 0.080 0.000 

)|(844,1294)Y=120 . , - T \R§ati;/̂  

' i j a ' s ta r t j l ' l [ ^ @ . 0 1 ^ H - l J B Adobe Photoshop j gl5566Match.doc-Mic"r...|[^CRISP2.1 

Edeni te : L a t t l c e = n o n o o l i n l o , Base-oentered CC) 
0 ' 0 - 1 3 - 5 0 C B 3 0 ] 0.274 0.001 0.001 
0 0 - 1 3 5 0 [ -5 3 0 ] 0.274 0.001 B.001 . ... 

\ S < ^ Q 3 - 4;3^|f3J 



INTE-% : 
LABEL = 041191-119 .15423 
24-NOV-72 10:20:06 

38.2 67 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
CAK 
TIK 
CRK 
MNK 
FEK 

TOTAL 

CPS 
29.869 
3.506 

127.316 
46.411 
0.261 
0.862 
1.071 

30.340 

WT % 
ELEM 
1G.867 
0.788 

26.051 
9.054 
0.072 
0.234 
0.302 
7.863 

WT % 
OXIDE 
18.018 
1.489 

55.732 
12.668 
0.120 

• 0.342 
0.389 

11.242 

100.000 

.- ^A^ ^ 0 H . i { - ^ 
$ ^ 

USED PEIF: USER 

2 3 — M O V — 0-4 1 0 : 
R R T E = S T - e C R S 

R = 0 - 4 ± i e i — l i e 

2 0 : 2 Q S U R E R 
T I M E = 

SIT" R R S T = 
1 5 - 4 2 3 

Q U R N T 
3 B I _ S E C 

2 0 0 1 - S E C 

D 
SIKK 

; , . ; • .; ; • • 

y^^m .GaKcK. 

D 
••'^;2p0; 

m G N T 
6^00 

0 0 K E V 
8.00 

10eV/ch R 

U U U B 

E D R X 



J 1 I L J L 

Si02 
AI203 
J i02 

: Cr203 
Fe{tbtai)G 

MgO 
MhO 
CaO 
Na20 
K20 

Total 

WtPercent 
55:732:V:.; 
1.489:- , 
:o:i2; , 

- 0:342 •: 
11.242 
18.018 . 
0.389 V 
12:668 ' 

0 .'-
0 , 

100 

.;,. 
Si+4 
Al+3 
Ti+4 
er+3 
Fe+3 
Mg;«:2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

- - • • • : 

ions 
7.7129 
0:2429 

' ,0;Q125 
0.0374 
;0;4800 

•; 3.7175 
.0.7676 
.0:0456; 
1.8782 
0.0000 
0:0000 

Excess 

Total 

T site 
7:7129 
0:2429 
0:0125 

T site 

7.9683 

Leftover 

0.0000 
0.0000 

0.0000 

Cs i te 

0.0374 
0.4800 

3.7175 
0.7651 
0:0000 

C site 

5.0000 

Leftover 

0.0000 
0.0000 

o.oooo 
0.0024 
0.0456 

0.0480 

B site 

1.8782 

o.oom 

B site : 

1.8782 

Leftover 

0:0000 
0.0000 

0 

A site 

0.0000 
0.0000 

Asite 

0.0000 

Leftover 

• i 

i 

3 
P 

I 
' i 

' l 

1 

. ? 0:0000 
10.0000 

0 

0.0000 
Prefix 
Name 

Modifier 
Group 

none 
actinoiite 
none 
Calcic Ampli ibole 

Sample # 041191-119-15423 

Vaiues 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

Satisfied Conditions 
1.88 (CajNa)@B >'= 1 and Na@B < 0.5 
0.00 Ca@B >= 1:5 and (Na,K)@A < 0.5 
i.88 (Mg/(iv|g+Fe2))>= 0.5 
0.00 Si > 7.5 
0.83 (Mg/(Mg+Fe2))< 0.9 
7.71 

Mineral Analvsis Program (Version 5.0) 




